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Drying is a necessary process in agriculture for the final treatment of forages and grains.
In modern drying appliances, mixtures of combustion gases from natural gas with added atmospheric air are used as the drying medium.
The process of drying is explained in detail in specific literature by the authors Maltry and Pötke (1966) , Valchař et al. (1967) , Imre (1974) , Pabis (1965 Pabis ( , 1982 . In this, Pabis (1965 Pabis ( , 1982 presented his special knowledge gained in USA from Henderson. In the paper by Imre (1974) , a computer program is given for the drying process modelling.
In their work, the authors try, to reach the most precise calculations of the drying medium parameters by using the gas mixtures thermodynamics according to Havelka et al. (1989) and Vitázek (2006) , and precise parameters of individual gases coming from the tables by Ražnjevič (1969) . The authors constat the best oldish description of fuel gases combustion by Kasatkin (1957) .
Natural gas is used as a heat source in the majority of modern drying plants in agriculture. The source of the drying medium is a gas burner with a mixing chamber. The input gas mixture consists of natural gas and atmospheric air. With burning, the composition of this mixture changes as given by Vitázek (2008) .
The quality parameters of natural gas are periodically published by SPP Bratislava (2010), Slovak Gas Industry in Bratislava. The quality parameters of atmospheric air and natural gas are permanently constant. Therefore, the authors state that one comprehensive elaboration suffices in many cases of research and practice.
The authors present here their method of the thermodynamic parameters calculation for the drying medium concerned. For this calculations, a computer program in Q-Basic was elaborated.
MATERIAL AND METHODS
The authors present the basic quality parameters of natural gas from the year 2009, the basic quality parameters of atmospheric air, stoichiometric relations for the oxidation of natural gas. With this knowledge, S 25 they elaborated an analytical model of ideal burning of natural gas and of drying medium as a mixture of combustion gases with added atmospheric air.
For this analysis, they used the thermodynamics of ideal gases, thermodynamics of gas mixtures, and tables of quality parameters of individual gases as gived in the publication by Ražnjevič (1969) .
They derived the relations for characteristic indexes of the drying medium analysed.
Model of drying medium
The scheme of the source of the drying medium, which is a gas burner with a mixing chamber, is shown in Fig. 1 . The process of the drying medium creation is demonstrated in i-x diagram of wet air (wet gas) in Fig. 2. An air fan supplies atmospheric air m 0 in quality state, point 0. In the gas burner the first part of this air, stoichiometric part m 0i , is mixed with natural gas m ng , state point 1. The quality of this mixture changes with burning into ideal combustion gases m 2 , state point 2. These ideal combustion gases m 2 are mixed in the mixing chamber with the second part of the atmospheric air, added atmospheric air m p , by which the final mixture is created, i.e. hot drying medium m 3 , state point 3. 
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RESULTS
Stechiometric relations
Ideal combustion of natural gas is described with basic chemical equations for the burning of 1 kg of natural gas.
(1) 1 kg C + 2.6642 kg O 2 = 3.6642 kg CO 2 Res. Agr. Eng. Vol. 57, 2011 (Special Issue) 
The smallest mass of atmospheric air necessary for ideal combustion of 1 kg of natural gas:
New gases produced by natural gas burning:
Carbon dioxyd m CO 2 = 3.6642 × c = 2.700 kg CO 2 (5)
The residual mass of intacted gases from natural gas after combustion of 1 kg of natural gas:
Nitrogen m' N 2 = 0.0142 kg N 2 (8)
Analytic model of combustion
Ideal combustion of 1 kg of natural gas: the air fan supplies atmospheric air m 0 from which a stechiometric part m ai is completed with 1 kg of natural gas and the mixture changes by burning into ideal hot combustion gases. 
Whole mass
Inflammable mixture of atmospheric air and natural gas: Natural gas mass m ng = 1 kg Dry part mass
Moist part mass m 1W = m 0W
Whole mass 
Specific humidity
Enthalpy of the inflammable gas mixture:
Enthalpy of ideal hot combustion gases:
Drying medium
Drying medium is a mixture of hot ideal combustion gases from natural gas m 2 and added atmospheric air m p which is the second part of the atmospheric air flow supplied with the air fan. The calculation is given for 1 kg of natural gas. 
Heat balance of the drying medium: on combustion of 1 kg of fuel gas the reaction heat is released -heat value Q i -and the enthalpy of combustion gases compared to the ambient neighbourhood increases by:
Ražnjevič (1969) tables for gas enthalpy are composed in such manner that the values i i = 0 are assigned to the temperature t = 0°C. When using these tables, it is necessary to add a conversion amendment that represents the residual difference of enthalpy between the temperatures t 0 and 0°C:
The enthalpy of the combustion gases from 1 kg of fuel gas to 0°C is then:
and specific enthalpy:
By means of linear regression, the authors have obtained linear regression relations from Ražnjevič (1969) tables for all individual gases in the given fuel gas for temperatures 100-300°C with excellent regression coefficient r as follows: (43) The enthalpy of the gas mixture (hot drying medium) is (44) From this relation, the relation is derived for the temperature of the hot drying medium (45) The enthalpy i 3(1+x) for the work with i-x diagram of wet air is the sum of the enthalpy of 1 kg of dry gases and that of x 3 kg of moisture with its specific heat of evaporation
That is to be calculated using the relation:
Characteristic indexes
In this chapter, the measured natural gas consumption m 3 /h is the basis for the calculations of the characteristic indexes. Natural gas -Mass flow (kg/s) Res. Agr. Eng. Vol. 57, 2011 (Special Issue): S24-S29 
